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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a tertiary arylamine, enabling to synthesize the 
tertiary arylamine from a primary amine in one pot in high activity and in high selectivity. 

SOLUTION: This method for producing a tertiary arylamine comprises reacting a primary amine of formula I: R 
(NH2)n [R is an alkyl group or a substituted or unsubstituted aryl group; (n) is 1 or 2] with two different kinds of 
arylamines of formula II: Ar1(X1)m1 [Ar1 is a substituted or unsubstituted aryl group; X1 is F, CI, Br or I; (ml) is 
an integer of 1-3] and formula III: Ar2(X2)m2 [Ar2 is a substituted or unsubstituted aryl group different from 
Ar1; X2 is F, CI, Br or I; (m2) is an integer of 1-3] in the presence of a base and a catalyst comprising a 
trialkylphosphine and a palladium compound. 
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(54) [s§wo^] 3»tu— )vt s.>mv>wk%m 



(57) [^ifo] ({£1E*) 

immi 1 i»T5>^6, 1 hi? 3*»T'J— JUTS 
R ( N H 2 ) n (D 

( R hTJl^J^^tm^m L < l*3Htm&tf>T 'J -;u 
nlil Xl*2^«f , ) 
A r.1 (XI) mn (2) 

(A r 1 l*a&Xl*SSM&OT7'J-;US, X1liF> C 
I ♦ Br Xlt I » m1tt1-3 <Dg&£«-r<, ) 
. A r 2 (X 2) m2 (3) 

(A r 2 I* A r 1 t l*Jlfc£>g&XI*SgB&0>7 U -JU 
X 2liF, CI, Br Xli I . m2l*1 ~3<Dil& 

^a-r. ) 



(so intci. 8 mm^ 

C 0 7 C 211/54 
B 0 1 J 31/22 
C 0 7 C 209/10 

211/55 

211/56 



(2) a ^S¥10-31O561 



(1 ) 

R (NH 2 ) n (1 ) 

-^S^IL, n I* 1 XI* 2 £»-T„ ) T'7jk£ti&1®. 
75Vt> TIB-®5C (2) 
A r 1 (X 1 ) mi (2) 
(3t*, A r 1 l4«&RI4$SS&<7)T'J-)US£gU 
X1I4F, C K B rXI* I JSU m 1 (4 1 ~ 3 <DSI 

**a-r. ) atma-tea o) 

A r 2 (X2) m2 (3) 
(:**. A r 2 14 A r l £l4Sfc-5SJfeXI4IREg&0>7 
'J— ;HJSL, X2I4F, CI, BrXI4l£SU 
• m2l4l ~3 0>$l8t£a-t, ) tSStiS2ai©l!5: 

Wl7 'J -JUT 5 >SKD8!3t*Ss. 

[M*fl2] 1**311 f=B*<Dm6*ftl=S3l.*T, - 
ASsC (l) T'ijit<fr&1 iS»T5>t, -flSS (2) atf 
-flSxC (3) ■CS^STU- ;U/\ J 5'f KiSFIIlSlzJE 

« * * « c t £#ta t -r * 3 hktm -)\,T 5 >m<nm m. 
flftsC (i) ■c«*4i*i«krs>t-«a (2) 

tt&7<)— )U/\^-f K<t£&JS£-t± 2 if»T £>£*§. ?l 

*«'*»2*rs>t-«sc (3) t-^*H-57"J-;u 
[is#s 4 ] i nmrn-mm 3 ©i^-r^AMciatE 

<D3l£#&l::ftliT. -fiftS (2) *©m1 #1 T»* 
y. (3) 4>©m2*tl t?fc-5Ci:^!»a<i:-r-5) 

TEHUa (4) 

R [N (A r 1 ) (A r 2) ] n (4) 
(iCcf. Rf4T;U*;uSXI4m&gL-<l4*»&<DT'J 
-'I'SfSL- A r 1 I4S&XI4$8M&<DT'J-,IUS£ 
SU A r 2 14 A r 1 £ l4S&£«&XI4afSS&tf>7 'J 
— ;U£«U n!4l XI4 2£S-fo ) T7^^^-5 3iffiT 
- 'J -;UT 5 >S<DiSit^a o 

. [1**^5] ffi£gl 7b5R**3©lvf*l.frl::|B« 
-©ajt^lcfct^T, -flgsfc (1 ) *fl)n*<1 T?fcy. 
-flftse (2) tfl)m1 A<1 -efe^Ci^^Stir-r-S-flS 
3* (5) 

A r 2 [N (A r 1 ) (R) ] m2 (5) 
' - RI47;u*JUS:RI4ffi&:gL.<(4*fiS&a>T'J 
-Jl-S^gL., A r 1 l4B&XI4$ia&0>7 'J-;u*£ 
SU A r 2 14 A r 1 i: (4Hfe Sg&XI4StSgSC>7 U 

hussl, m2i4i ~3<7)S3a^a-r 0 ) -e^^ 

3 3 &T 'J -JUT £ >H©«Jft»a. 
[»3fcll6] 7iMIS*JS5CDL^4x*MzlBtt 



(DSgit^JSlCfcl^T, R. Ar1 StfA r 2 *><-?■ ft ^h. 

3 JgtT'J -JUT £ >S(D^it^^ 

[f*jfcll7] t-Vyjl**^*?* >t><* hU-te 

r t -^^vu^xr'-r vc&i>c:i:$#®i:-r^ii^ 

1 7!jM»3RII 6 (01 vT^iM-lSmO 3 *RT 'J —JUT 5 > 
[0001] 

[^icJl-r-S&fliTtti?] *«WI43«7'J-;U7 , S> 

n<z>ssi£^&i=w-f a, t'j— ;ut £>ffii4s mm. m 
xaxpnt*, *«mss§3fe (fiED mi-oiEiimm. 

[0 O O 2] 

[ft*<Dftffi] T 'J -;UT 5 >fi<*>£/3gl4. T£ 
>tB'5it'<>li>mimi^)l>^y (U I I ma n 
n) SJSIcJ; yfrfrfLTSfc. 0"J*.(4, C h e m. Le 
tt., pp. 1145-1148, 1 98 9, 
IMM, 7 6 4, 6 2 5#0JI*B«, 1*81178-4 8 9 7 

4 4Hfi^|cl4, 1 %mWL±<Dm®Rlf7kmtJj 'J OAlz 

5 0°CJil±i?*f/S-r-5a't7'lb'<>-tf>!St v7'J 
— VUT5 ><!: 3r5iF5£i± f» 'J T U — JUT 5 >£$gj£-r& 

[0 0 0 3] ffeliS, 2iffi75^t7 l J- K 
£<D&J&#yCI4fc Stephen L. Buch 
wa I d £>lz&. yT'J — JU/N^-f K£T £ >lb£#)fre> 

ew. Chem. Int. Ed. Engl., 34, N 
o. 12, 1348 (1 995)), C0>;£5£I4. T 'J 
-;U^D v-f K£H*4i: U iStt<h Ltt h 'J ^A- t 
,e r t-7h*->K£***m\ t:X (vKi/^ij^r 
>T-feh» -t*X < h'J-o- h'J-lU 7^X7-0) 
^^-t7AXI4y^ O P-fcfX ( h'J-o- h'J;U/|xX7 
-f» /^^^^A. fin*> h'J-o- HJ;U*x:7.o£ 
Kfi^t-r*/<7S?^Aft*»*«Jit Lt, T'J-JU 

ohnF. Hartwig t>(zj; otiSS ^tTL^i) 
(Tetrahedron Letters, Vol. 

3 6, No. 21, 3609 (1 9 9 5)), 
[0 0 0 4] 

JlR^t+#fct<»£l4L*x&J^ofc, *fc1 5 0°GJil± 
[0005] f-fch'J-o-r-U ;U7^X 7 -i ^^IBIi^- 



G) 4#SB*F 1 0-3 1 0 5 6 1 



1 ®LTS>tT*)-)\,/\^<>< Pt&Jsl&ZVtzm'SlZ 

it. sKStt3W« < y *ssfm*»-t * tf ^ y -c? a < . 

J6St!:fc«*l::l*. hU-o- hy;U7hx 

[0 0 0 6] **BBf4±ffia>HHlz«E^.r)S:**tfctia) 

[0 0 0 7] 

[0 0 0 8] SO^nmit. h'J7^;i/*X7 >r><t 

fE-«sxe ( i ) 

R ( N H 2) n (1 ) 

T TiS-«S5£ (2) 

A r 1 (X 1 ) ml ( 2 ) 

<5t*. A r -1 [*agixi**®a07y— ;i/g£su 

X 1 ttF. C U BrXlil^iU m1l*1-3fl)« 
&£S-r o ) St/TlE-Aftst (3) 
A r 2 (X2) m2 (3) 
<5t*. A r 2I4A r 1 f*llfc«11»Xliten8W!>T 
'J— >U**«U X2I4F. CI. BrXI4l*»U 

m2i4i ~3<z>gga£s-r 0 ) -e^*^^2fl!@C0M?S 
[0009] iaT*^0Jlcio^l¥$ffl(zUiP^f *o 

[0 0 10] *§£BJlT*&m£tlZ> s TtS-fifixC (1 ) 
MNH 2 ) n (1 ) 

— JU**«U ntt1XI42*«-r, ) -eSSttftUR 
T5^tLri*»l=IK36-r*4 > <DT?i4<j:< % R^LT 
I*. iI«KfftS8l ~1 8 0)7^l/JXI*tt*S6'v2 

2 (Dmm^ L < !3«&<D7 'J — 6*1*. 
[001 1] **W-C«ffl**i*1«k7S>tLri4. 

H{*ftf::l4. ifil/75X n-^Pe 

V^WSX sec-^Jl75X tert-;? 
^7 5^ n -<V7 5;i/7 5>, t 

e r t -7^17 5>, v^Pa^js^ n 



3-7S/^^X t^fJl/7 5>, y~;uTS>. 
fi/;i/7 5>, -5>fv;i/7 5X Kfv^7 5>, h 
Ufv^75X 1 -fh7fv;i/75^ ^>$fy 
^7SX 1 -^tfy^7 5 > % 7t<? *fv;i/7S 

«7;i/*^7 5>S : ifU^7 5X 1, 
2-v7S^P/^ s 1, 3-v7S^P/^ 
1, 4 « i?7 5 y ^> >*(J) 1 «7^*^57 5 ; 
T-'J>. Q-7WP7- U m-7WP7- , J 
p-7ibtP7-'JX o-hWy>, m- hJU 
p-hM5X o-7-vv>; m-7-v 
P 1-t7fJl/7 5X 2-^:7 

1-75/7>h7-t!X 2-7S;7> 
h^iz> s 2-T^y tf?x 4-75/t^i- 
Jl. 9-75y7it>hL/X 2-h'j7^tP^f 
^hMv>, 3-h'j7^P^f;i,h^>fv> s 4 

- ^vyjui-nt^ji hA>-f V^mcDT y — ;ut ^ > 

S; o-7i-b>v75>s m-7i-b>v7 5 
p-7i-b>v75X 7^tU>v7SX 
1, 8 - f 7 $ b>v7 5 >f 0)7 U -;bv7 5 

[0012] *§£WlzmmZtiZTU--M3; (2) 

A r 1 (X 1 ) m1 (2) 

(a*, a r 1 tt««ixi*»a«a)Tu— ;u***l. 

X 1 14 F. CK Br XI4 IJ«U ml 14 1 -301 
S^SlTo ) »tfTE-«SC (3) 
A r 2 (X2) m2 (3) 
(S*. A r 2 (4 A r 1 fc l4M#««*XI4*«»a>7 
U-^I?iL, X2I4F. CI. BrXI4l£SU 
m2(4l -30)Slia^at- o ) ^Stl§7'J^/\7 
-f K<k LTI4*H=R3e^**0>-ei4ttL\4t, A r 1 JSlXS 
A r 2 t LTI4. illKftJglk 1-18 CDTJl^JUgXtt 

mmm 6-22 <ds^s l < itmm&<DT y — ^»*<jb 

[0 0 1 3] **BHlzfiBffl$4x*Ty— ^U/x^^r Kfc L 
TI4, ^f*Mfc(4. ^P^E^>-tf> % 0 -^P^7-V 
— ;k m-^P : &7-V-Jk p - ^ 7— v— 

h;ux> s o-^p^7i;-;k m-^p^7i;- 

^U. p-^Pt^i/-^ 2-^P : EK>yHJ7P 

y K. 3-7p^>»; mj p^-y h\ 4-?p^k> 

% /hy^P'Jh\ l-^P^E-2, 4-y>h + yK> 
1-^^-2, 5-v> h + V^>-t?> % 2- 
^P=E7i^f;i,7;Hl-Jk 3 -^P ; E7im7 

— ;k 4-^p^e^x^^;utju=j— ju. 5-^p 

^"■1. 2, 4 - h >J >^-;U^>-tf>. 2-^P^E-m 
-^>U>. 2-^P^E- p -^-f>U>. 3-^P^E- 
o -^rvL/X 4-^P^E 
-m- + vU>. 5 -^P^-m-^v U> s i-^p 



(4) J ^^ftffi¥' 1 0-3 1 0 5 6 1 



^6-3- ( h U 7Jl*n* K*v) ^>-tf>. 1-:?P 
^E-4- .( hVZPJ^J-n* h^v) ^>-tf>, 2-3?P 

1 , 2- (>fb>v^v) K 

1 -^P^E-2-^^;U^-37^ L/X i -^p^e- 

"<>-tf>* o-i?P07-V-ik m-£ PP7-V- 
p-^PP7-VHk o-^7PPhiH>, m- 
^PPhJUX> x p-i?PPH;H>, o-£pp:7x 
y— m-^7PP7i/Hk p-^PP7iy- 
2-^PPK>V r hU^P'J h\ 3-^PPKW 

PP-2, h4rS"0-fc?>. 1-^PP-2, 

5 - h + v-O-t? 2-^PP7i*fJl/7;m 
•■ — ;K 3-^PP7i^7i^-Jk 4-^PP7 
x*T;b7;b=!— JU % 5-<7PP-1, 2, 4-h'J> 
^;U^>-tf> N 2-^PP-m-*i/i/X 2-^PP 
-p-tv^X 3-^PP-o- + yL/X 4 P 
n-o-tyl/>, 4-£PP-m- + vU> % 5 

^ h^-v) K>-if> % i-Jpp-4- (h'J"7;U^-p 
^ h*v) 'OHfV. 2-^PPe7xz;k 3-^7P 
Pt*^x~;u x 4--)PPtf7i-ik 1-i7PDt7 
^L/>. 2-^PPt7^UX 1-^PP-2->f 
)l>1-Z?$ 1 -^PP-4->f;i/t7$ U>3|0) 

7U-^P'J KM: 3— K^>-tf>. o-a-K7- 

v— ;Us m-3— kt-v— ;k p-a— kt-v— 

— h* h;UX> s o~3-F7xy-Jk m-3— h + 37x 

y— ju. p-a-K^xy-^k 

?DUh\ 3-a-hx>vh'j^PUh\ 4-a-K 

!/ h U 7 P 'J h\ 1 -3— K-2, 4-y^ h + V 
"<>-tf>* 1 -3— K- 2, 5-yyh + y^^X 

2 - 3— K7i*f;t,7;ni- 3-3— K*7x*^ 

;uy;bp— ;k 4-a— k^x^t;i,t;1/p— 5- 
a— K-i, 2, 4 - h u >^;u^>-tz>. 2-3 — k 

-m-^vU^. 2-a-K-p-*ybX 3-3 — 
K-o-^-i/U>. 4-a-K-o-^ybX 4-3 

— F-m- + ybX 5-3— K-m- + yU>, 1 - 

a-K-3- (hu^y^py ^>-tf>, i - 

3- F-4- (h'J7;i/tP^h^y) "<>-t?>. 2 - 

a— Ke7x-;k 3-a— Ke7xzjk 4-a- k 
e^x i —a— K^-^^ 2-a— K^^^ 
i-a-K-2->f;i,t7^ux i — a — K 

^;u7hP^>-tf>, o-^;u7f-P7— v— m-^;u 
tP7~v~;k p-^yu^-PT-v— o-^;utI- 

P h;UX> s m-7JbtPhJHX p-^;U^Ph^ 
o-7i^P7x/-Jk m-^^^-P^xy — 



p-z>)is*o ?xy — ju x 2 -7Ji/tP^>y h »j 
7PUK, 3 -:7;M-P"<> V / h U ?p y h\ 4-3UU 
*n*>*/ h'J7PU h\ 1 -7)\,*n-2, 4-v?y 

h+v"<>-tf>. 1 -^;u7l-p-2, 5 -i?y h+v^< 
>-t?>> 2 -^;U7|-P^x^^u7;ua— ;u N 3-^;u 

tP7x^f;i,7JI/P-Jk A-yjisTt-nZ? x*^U7 

;un— s-yjisj-n-') , 2, 4-MJ^f;i/^> 
-bf>, 2 - 37;b^-p-m-^v 2 -yjij-n- p 

-*yb>, 3-7Jl/tP-o-tybX 4-^;U^ 
n-o-*S/U> % 4-^;U7|-P-m-^vU>. 5- 
7JltP-m- + yl/X 1 -37;i/^~P- 3 - ( HJ ^ 

jlyjra* h + v) <0-tz>. 1 -^;u7f-p-4- ( h y 
^;U7l-py h*v0 ^>-tz>, 2 -^;ut|-p e^x - 

Jk 3-7^tPt*7'x~;k 4 -^>/U^P tf 3?x - 

4-^;u^-p- 1 , 2- (^f u>vt^y) k> 
-tf>. 1 -z?)\s*n-)-7$ 2-^^71-p-^^^ u 

1 -^;U7t-p-2-y ^;u^^^r i-:7;u* 
p-4-y u>^a)T'J— ;u^p u KSS4< 

[0 0 14] **8H0)I»*aiKLtt^Kyicfc 
l^T. 1, 2-v^P^E^>-tf>, 1, 3_i;^p^K 
>-if >x 1, 4 - v^p^E/<>-tf 9, 1 0-v^P 
^E7> h^-tz>. 9, 1 0-v^PP7>h7-t2>, 
4, 4' -V^P^tf^x-JU, 4, 4' -V^PPv 

^x-;u. 4, 4' -i?a-Kt;7x-Jk 1 -Z?B=E 

-2-^;U?f-pK>^f> % 1 -^P^E-3-^;U7t-P^< 
>-tf>. 1 -^P^E- 4 -^;U^"PK>4f 2-^P 
^ P PK>-tf> x 3-^P^^PPK>Hf> % 4 
P^E^PPKV-tfX 2-^P^E-5-^PP h;UX 
>x 3-^P : E-4-^PPK>v r h , J^P'J h\ 5 — 
^P^-2-^7PP/<>yh'J7P'J h\ 1 -^P^- 
2, 3 - v^7 P P^>-tf > x l-^P^E-2, 6 - 
P P-O-tf > s 1 -^P^E-3, 5-^^PP^O-tf 

>s 2 -^p^e- 4-^;i/^-p h;nx 2 -^p^t- 

5-7^tPhW>, 3~?P : E-4-7WPhJb 
4-^P : E-2-^;U7|-P h;UX> s 4 ^7fp^ 
-3-^;U7J-P K;UX> s h'JX (4-^P^E^x^ 

;u) 7SX SU^i , 3, 5- hU ^p^^>-tf>^a> 

[00 1 5] C*l6/\py>JH^$2-3Ul±*^-47'J 

Kl*. 2^ars>S!i£^ic^p^^c:i:7!)<»s 

[0 0 1 6] *5SWIwJSl*TT U— ^/nt-T KcDSiP* 

(31 «7 5 > fc BRK 2 aRQMti: «7 U - ;W\7 -f K 

t-»07U-^\7-f K*SJ6*-frfc*. **Lfc2 
!57S>!:W(D7 l J-^\7'f K*»JlP LZtLb^S 
l£*1±Ttick^o 3«7'J-^75>$cfeyilI«M(: 



(5) 1 0-3 1 0 5 6 1 



[001 7] *si0^fzfcL\r7 r u— ;i//\^-f Ka)»ip* 

L<l*HfcTS>l^Uc»Lr*#t**iO. 7t;Hg 
-S^EJiUft-efcS. *fc31*»|cJ|aS:*7'J— ;i>/\5*f 

[*. 1 JS75W5ySl OlcfcfLT. 0. 5-1. 

£ 3 S&T 'J — jUT =• >0>aS?**|RlJi t In ^ 

J^b. *y»*U<fi. BUI7S>075;»1O|: 
*tLT0. 9^U~1. 1 fB^U<D«HT*fiJfc*lC»JP 

— JU/N^-f Kit B»tLfe1»75>fl)75;ilO 

i=»lto. i -i o^u««ip-rtitfj:i^ 

>©»I»ft4<fi»li:ft4 C tfrfetf * L < It 1*7 
5>0)75ySlOl:»LtO. 9~5fS^U;SJ)p-f;h, 

[0019] *»«i?«Mirt»tLT««-r*/<9s?^ 

A<b*»4: LTI4. /<9S?->iK<b*1*lt?**tl<«plc«||a 

( i v) it:*- h 'J OAeg7k*n4&k ^Wpp/^v 1 ) 
A (IV) »*U OA*<D4ffi<0/<^S/OA<b£!|fcfi ; 
ift/^y^A (ID. JUb/<9 5?0A (l J ) . IE 
K/n o ^v0A (II). /^y^A7^fJl/7-b h-*-— 

h (I l), v^ppfx h'JjlO /^v^ 

A(l I), ^ppt?7 (7-tr h- h UJtO /^v'i 
A (I I) , i?i?PPt*X ( h'j7i^l/*X7-<» 
^7vOA (l | ) . y^ppf h^7>H >/^v0 
A ( l l ) . v^pp , 5-vi 

>) /^7vW (II). /^v^A h U :7;u*P7-tz 
^-h(l I) f02«/\ o 7v^b^i; h'jx 

(v^>y'Jf^7-fe h» z/^y^A (o) . h'J 
x (y^>y'Jf>7-fe h» r/^y^A^PPt^ 

Afgf* (O) . irh^^rX ( h l J Z?il -;t,7txX^-<>) 

/5^.s?oa (o) mo>omrt s ?v*?Mtt*wif*:mi& 
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